THE assistance in diagnosis that may be gained by an analysis of the urine in cases of suspected pancreatic disease has been acknowledged for some time by a number of independent observers, but the importance of an examination of the fseces in such cases is not generally recognized. This is partly due to a natural disinclination to undertake such examinations, but is probably also contributed to by the somewhat conflicting statements of different authors who have made analyses. Until the appearance of my paper on "Observations on the Faeces in Biliary Obstruction and Pancreatic Disease," 1 in which I considered 53 consecutive cases, most of the recorded analyses had only dealt with one or two cases; and it was difficult to draw conclusions from them as the conditions were not identical. Some authors have maintained that an excess of total fat in the faeces is characteristic of disease of the pancreas, while others have failed to find this and considered that faulty cleavage of fats is the important point. Others, again, have stated that an excess of saponified fat is generally met with in pancreatic disease. In this paper, which is based on 579 cases, I shall endeavour to explain the causes of these differences, and to prove that, when taken in conjunction with the clinical symptoms and the results of an analysis of the urine, and particularly the " pancreatic" reaction, a quantitative and qualitative analysis of the feces may help in the diagnosis of affections of the pancreas, and also indicate their nature and cause.
differing from those seen in biliary obstruction, tabes mesenterica, and other disorders with which they might be confused. They are usually whiter, more glistening, and have a peculiar odour resembling that of rancid bacon. Such typical stools are, however, rare; first, because there is very frequently an associated obstruction of the bile flow which alters their characters; and secondly, disease of the pancreas sufficiently advanced to give rise to such typical stools is comparatively uncommon. In the majority of cases of pancreatic disease, apart from those associated with biliary obstruction, the faeces show no characteristic change to the naked eye, even when chemical analysis reveals considerable alteration in their composition.
REACTION.
The reaction of the normal faeces is amphoteric, faintly alkaline or faintly acid. A strongly alkaline or acid reaction is pathological. As a rule the stools in pancreatic disease are acid, the intensity of the reaction depending upon the degree to which the digestive functions of the gland are interfered with. I have met with two cases with markedly acid stools, in which the irritation of the lower bowel was so great that it had to be washed out several times a day to allay the discomfort. In some cases the reaction is either amphoteric or alkaline, occasionally strongly alkaline, but in these the pancreatic disease is associated with biliary obstruction, in which the stools are usually alkaline, or is secondary to an intestinal catarrh, which generally gives rise to feces with a markedly alkaline reaction.
MICROSCOPICAL EXAMINATION.
Microscopical examination of the bulky white stools of advanced pancreatic disease shows numerous fat globules, fatty acid crystals, and undigested muscle fibres. Muscle fibres, provided that the patient is not an excessive meat eater and the digestive functions of the stomach are being normally carried out, are particularly characteristic, and are best and most frequently seen in cases of malignant disease of the pancreas. Fat in the form of undigested globules is also fairly characteristic, but it must be remembered that fatty stools are also met with in biliary obstruction, apart from disease of the pancreas, in diseases of the intestinal tract where absorption is interfered with, such as sprue, tuberculosis or malignant disease of the intestine, where the retroperitoneal lymph glands are involved and there is blocking of the lymph flow, and in persons on a milk diet or who are taking much cod-liver or olive ail. The earlier stages of diseases of the pancreas produce little or no change in the microscopical characters of the stools. CHEMICAL ANALYSIS, FATS. Since the preparation of fats for absorption by the intestine is peculiarly a function of the pancreatic juice it is to an investigation of the undigested fat in the faeces that attention has been chiefly directed in searching for signs of disease of the pancreas. The method I employ is that which I first described in 1905.1 It is much quicker and easier to apply than those in general use, and gives satisfactory results for diagnostic purposes. In this method the total fat, calculated as a percentage of the dry weight of the feces, is first estimated by extraction with ether, after boiling with dilute hydrochloric acid. The unsaponified or undigested fat, including the unaltered fat and free fatty acid, is then determined in a second sample by extracting a watery suspension of a known weight of the dry faeces with ether. The difference between the two gives the proportion of saponified fats, or soaps, which have undergone digestion. TOTAL FAT. The percentage of total fat in the dry weight of the faeces in cases of disease of the pancreas has been found to vary very much by different observers. This has been partly due to their investigating different forms and stages of pancreatic disease, and to their not making allowance for the causes of the disease and the modifications that these may bring about in fat digestion and absorption. I have endeavoured to overcome this difficulty by arranging my cases in groups according to the cause as far as possible (see Table I ). A glance at the table will show that very wide variations in the percentage of total fat have been met with, not only in different forms of pancreatic disease but also in patients suffering from the same disorders. The average percentage has, however, been abnormally high in nearly every class. The highest percentage has been encountered in malignant disease of the pancreas, 93.3 per cent. of the dry weight of the stool examined consisting of unabsorbed fat in 1 case. Here there was complete blocking of the I Brit. Med. Journ., 1905 , ii, p. 1102 ; and "The Pancreas: Its Surgery and Pathology," 1908, p. 211. common bile-duct, so that no trace of bile pigment found its way into the intestine, and the very high proportion of fat was, no doubt, in part due to this. The comparatively low percentage of 22'3, found in 1 case of cancer of the pancreas, is to be explained by the growth being situated in the tail of the gland, so that the greater part of the organ was able to carry out its functions in a normal manner. Such cases are rare, and the fact that an average percentage of 71V3 of total fat was found in my 38 cases shows that a marked excess of unabsorbed fat is the rule.
Chronic pancreatitis appears in severe cases to interfere with fat digestion and absorption almost as much as malignant disease of the gland, for 87-2 per cent. was found in I case where there was obstruction of the common bile-duct due to impacted gall-stones, and 72'2 per cent. in another where there was marked cirrhosis of the pancreas but no obstruction of the bile flow. Such high readings are not common, the average in 51 cases of chronic pancreatitis associated with gall-stones in the common duct and jaundice being 56,6 per cent., and in 8 cases of cirrhosis of the pancreas 36'2 per cent. Muller has attributed the steatorrhoea in pancreatic cases with jaundice entirely to absence of bile.'
Although a very considerable increase of fat in the stools may result from simple biliary obstruction the increase is usually greater when there is an associated affection of the pancreas; thus, in 16 cases of common duct obstruction without evidence of pancreatitis I found that the average amount of total fat was 54,8 per cent., the highest reading being 81'3 per cent., and the lowest 25,7 per cent., whereas in the 51 with pancreatitis that I l.ve already mentioned the average was 56'6 per cent., the highest being $7,2 per cent., and the lowest 15'8 per cent.
The results obtained in cases of floating stones in the common duct are interesting in this connexion, for here there is no interference with the bile flow. In 25 such cases, where there was parrcreatitis, the average reading of total fat was 36'5 per cent., with a maximum of 71'3 per cent. and a minimum of 16'0 per cent., and 9, where no evidence of secondary pancreatic mischief was found, showed an average of 33'2 per cent., with a maximum of 62'3 per cent. and a minimum of 21'2 per cent.
On looking down the table it will be noticed that, although the average of total fat is nearly always abnormally high in every group of case in which disease of the pancreas was present, and the highest readings obtained were very markedly in excess of the normal limit of 'Z eitschr. f. klin. Med., Berl., 1887, xii, p. 45. about 25 per cent., the lowest were not infrequently mnuch under the normal limit of about 10 per cent. This is at first sight contrary to what might be expected, but the exi ¶tnk-tion is that these were cases in an early stage where as yet the secretion of the pancreatic ferments had not been interfered with, but was in all probability rather increased, for just as in the early stages of parotitis there is an increased flow of saliva, so in catarrhal pancreatitis there is probably also an increased flow of pancreatic juice, so that fat digestion is rather increased than diminished. In support of this supposition it may be pointed oput that the lowest readings were obtained in cases of intestinal catarrh, duodenal or gastric ulcer, and catarrhal jaundice, in which it is probable that the pancreatitis was due to catarrhal inflammation spreading from the duodenum along the pancreiaticAducts. In these cases, however, the abnormal activity of fat-splitting bacteria in the intestine has also to be taken into account and may afford an additional explanation.
RELATION OF UNSAPONIFIED TO SAPONIFIED FATS.
The presence of an excess of unabsorbed fat in the fieces is suggestive of pancreatic disease, but a normal and even a sub-normal proportion does not exclude it, especially in the early stages of a catarrhal inflammation. Steatorrhcea is also met with in other-diseases, such as simple biliary obstruction, tuberculosis of the intestine, &c., and may arise from defective gastric digestion or an excess of fat in the food, so that alone it is not of great diagnostic value. The relation existing between the percentages of unsaponified and saponified fats is much more important, and even when an abnormally low percentage of total fat is present in the stool, a disturbance of this relation may help to confirm a diagnosis of disease of the pancreas. In normal feces the unsaponified and saponified fats are present in approximately equal amounts, and any marked change in this relation is indicative of disturbance of digestion. The normal percentage of each varies from about 10 to 15 per cent. The effect of interference with the functions of the pancreas is, as might be supposed from a consideration of its work in digestion, to increase the proportion of unsaponified fat, while obstruction of the bile flow and intestinal catarrhs tend to raise the percentage of saponified fat. The effect of disease of the pancreas in this direction is well seen in the 8 cases of cirrhosis of the gland, for in all of these the unsaponified were in excess of the saponified fats, the former averaging 22'6 per cent. and the latter 13'6 per cent., or again in the case of cyst of the pancreas where, although the total fat was only 205 per cent., nearly three-quarters of this (15'0 per cent.) was in the unsaponified and only about a quarter (5 5 per cent.) in the saponified form. A marked difference between the proportions of unsaponified and saponified fats is seen in the case of pancreatic infantilism, the former working out at 48'5 per cent. of the dry weight, and the latter at 8,9 per cent. On the other hand, in a case of simple stricture of the common bile-duct (Table II ) I found 52,1 per cent. of the dry weight of the feces consisted of saponified and only 27'8 per cent. of unsaponified fat, and in 16 cases of jaundice due to obstruction of the common duct by gall-stones, the proportion of saponified exceeded that of unsaponified fat in 12, and was only equal to or less than it in 4, the jaundice in these 4 being not very marked and the difference slight. The average percentage of unsaponified fat in these 16 cases was 21'7 per cent. and of saponified fat 33'1 per cent.
The effect produced by co-existent pancreatic disease and biliary obstruction depends upon the relative extent and standing of the two conditions. In cancer of the pancreas, where as a rule there is complete blocking of the common bile-duct and serious interference with the functions of the pancreas, since the growth is most commonly situated in the head of the gland, the proportions of unsaponified and saponified fat are frequently nearly equal, although in 22 out of 38 cases I found an excess of the former, the percentage varying from 69'0 to 7TO per cent. with an average of 41'0 per cent. for the unsaponified, and from 63'8 to 3'6 per cent. with an average of 303 per cent. for the saponified fat. Chronic pancreatitis due to the presence of gallstones in the common bile-duct and associated with obstructive jaundice gave an excess of unsaponified fat in 29 of my cases, and an excess of saponified fat in 21. Here again very wide variations in the percentages of each were met with, depending apparently upon the extent to which the bile flow was interfered with and the amount of damage of the pancreas. An average of 30-2 per cent. was found in these 51 cases for the unsaponified fats and 26'4 per cent. for the saponified fats, the former ranging from 59'8 to 5'5 per cent., and the latter from 55'8 to 2-3 per cent.
I have examined the feces from 7 cases of growth of the common bile-duct. In 5 of these there was no evidence of involvement of the pancreas, and the saponified fat (average 44 0 per cent.) was considerably in excess of the unsaponified fat (average 307 per cent.). Of the 2 in which the pancreas was involved in the growth, and the urine gave a well-marked pancreatic reaction, one showed an excess of saponified and the other of unsaponified fat, the readings for the one being 33,2 and 39'5 per cent., and for the other 25'9 and 0 3 per cent. for the unsaponified and saponified fats respectively, but the last-named case was on an entirely milk diet, so that the results are not strictly comparable with the others, as the experiments of Abelmann' have shown that in depancreatized animals from 30 to 53 per cent. of a natural ejmulsion such as milk is absorbed, and that when a portion of the gland has been left as much as 80 per cent. may be digested.
Another factor which plays an important part in determining the relation between the unsaponified and saponified fats in the faeces is the distribution and activity of the intestinal flora. Owing to the defensive action of the stomach juices and the rapid passage of the chyme through the upper intestine in a healthy person comparatively few bacteria are met with until within a foot or two of the colon. In this region, and in the large intestine, a certain amount of fat saponification normally goes on from the action of bacteria of the colon group. In acute and chronic pathological conditions of the .gastro-intestinal tract the altered state of the secretions allows an ascent of microorganisms above the level of their normal habitat,2 and, owing to their increased number and probably also to alterations in their chemical activities, the saponification of fats is more energetically carried out, so that in cases of gastro-intestinal catarrh it is the rule to find a more or less marked excess of saponified over unsaponified fat in the faeces.
Thus in 18 cases diagnosed as " intestinal catarrh or enteritis " without pancreatitis and a negative pancreatic reaction, such an excess was found in all but one; also in all of the 6 cases of duodenal ulcer, the 13 of gastric ulcer, and the 3 of appendicitis without evidence of pancreatic disease, a similar relation was found to exist. Even when pancreatitis is present and there are other indications that the digestive functions of the gland are interfered with, the excess of unsaponified fat that might be expected is often replaced by an abnormally high percentage of soaps owing to the fat-splitting action of the intestinal bacteria. Out of the 83 cases of pancreatitis associated with intestinal catarrh that I have examined the saponified fats were found to be in excess in 58, and in only 25 were the unsaponified and saponified fats equal or the former in excess. It is obvious that when there is interference with the functions of the pancreas from cirrhosis consequent on "Dissertation," 1890. inflammatory changes, and also an abnormal activity of the fat-splitting bacteria of the intestine, the relation between the saponified and unsaponified fats will vary with the relative intensity of the two, and no hard-and-fast rule can be laid down, each case must be judged on its nmerits, and ,the indications to be obtained by other methods of examination. Of these the presence of indicanuria, an excess of inorganic ash in the fseces and the results of the pancreatic insufficiency test are the most important. The varying relations found in my cases of duodenal and gastric ulcer are examples of this, and the same explanation probably holds good for the cases of sprue and pernicious anmemia that I have examined. Stones in the common bile-duct and gall-bladder have frequently not been found to be associated with a disturbance in the relation between the saponified and unsaponified fats in the direction that might theoretically be expected, especially when there has been no obstruction of the bile flow, and I am inclined to think that this may be due to the abnormal activity of fat-splitting bacteria, for in such cases there is generally evidence of cholangitis and this, as well as the gall-stone formation, is probably consequent upon invasion of the biliary tract by intestinal organisms which have ascended beyond their normal limit to the level of the common bile-duct. When speaking of the total fat in the faeces I mentioned that in the early stages of catarrhal pancreatitis there is probably an increased flow of pancreatic juice which may bring about an abnormally low reading. In such cases it is the rule to find that the saponified are in excess of the unsaponified fats, often very markedly so, even when there is no evidence of abnormal bacterial activity in the intestine. This is probably due to the excess of pancreatic juice causing a higher proportion than normal of the fats to undergo saponification and, although much of this is absorbed, leading to a low total fat reading, a higher pro-portion of soaps than usual appears in the faeces.
INORGANIC ASH. The excretion of calcium and magnesium salts appears to take place m-iainly by way of the intestinal mucous membrane, and particularly through the large intestine, the amount passed in the urine being comparatively small. Normally the proportion of inorganic ash in the faeces lies between 10 and 15 per cent., but when from any cause there is a catarrh of the intestinal walls this percentage is increased, and I have met with readings as high as 45 and 46 per cent. These have usually been cases where there has been well-marked chronic colitis. The occasional association of intestinal sand with muco-membranous colitis, and more rarely with diarrhoea, was pointed out by Dieulafoy, but I believe I was the first to show that an increase in the proportion of inorganic ash occurs in all cases of colitis.1 Such an increase was found in each of the 30 cases of colitis that I have examined, the average for the 30 being 25'3 per cent. In appendicitis, intestinal catarrh, and growth of the intestine, particularly of the colon, a similar, although less marked, increase has usually been met with, probably because in these, too, there is some colitis. For, although clinically the disease nmay appear to be more or less localized in some particular part of the intestine, it is not unlikely that other regions are also involved to a less extent, and that this is so is suggested by the occasional association of pancreatitis, as indicated by the urinary reaction, with appendicitis and of chronic colitis with enteritis or duodenal ulcer. An excess of inorganic ash in the faeces is therefore indicative of an intestinal catarrh, and more particularly of a catarrh of the colon. In such cases the stools are usually strongly alkaline in reaction.
BILE PIGMENT.
Bile is the main ingredient that takes any considerable part in furnishing the colour of the stools. Its chief pigment as excreted is bilirubin. A part of this is promptly oxidized, either in the bile passages or soon after it reaches the intestine, into biliverdin and allied bodies, and, under the influence of bacteria and enzymes in the intestine, these are reduced to hydro-bilirubin (stercobilin), which constitutes the normal yellowish-brown pigment of the faeces. Bile pigment, as such, never appears in the normal freces, and in health is not met with below the caecum. Interference with the bile flow is, therefore, an important factor in producing alterations in the colour of the faeces, the well-known "clay-coloured" stools of biliary obstruction being the result. Since miiany cases of pancreatic disease in which white stools exist are associated with more or less complete blocking of the common bile-duct by gall-stones, or growth in the head of the pancreas, the lack of bile pigment is without doubt a frequent contributory cause of their production. I have, however, met with cases of pancreatitis with white stools where there was no jaundice or biliary obstruction,, and in which a chemical I Med. Chir. Trawls., Lond., 1907, xc, p. 616. ju-8a examination of the stools showed a well-marked reaction for stercobilin, also others in which it was demonstrated that a return of the biliary secretions to the intestine by means of a cholecystenterostomy was not sufficient to bring about a return of the normal colour when the pancreatic juice was still absent. Both in these and the clay-coloured faeces of simple biliary obstruction the large excess of unabsorbed fat is an additional and important cause of their abnormal physical characters.' The whiter, more glistening appearance of the feces in typical cases of pancreatic disease is, I believe, to be attributed to the existence of the fat largely in the form of free fatty acid crystals, which act upon light in the same way as snow and other finely crystalline substances that appear white in mass. Another factor which must not be overlooked, and which plays an important part in the production of the pseudoacholic stools met with in other conditions where there is no icterus and possibly also no interference with fat digestion and absorption, is the action of bacteria on the faecal pigments. A certain amount of the hydrobilirubin of the faeces frequently, and perhaps always, undergoes further reduction to a colourless body, called by von Nencki leucourobilin, through the action of bacteria, and it is probable that under pathological conditions this reduction may be so marked that little or no coloured pigment remains.2 I have shown by a series of experiments that the bacteria present in the white stools of pancreatic disease have the power of decolorizing normal brown feces when grown under anaerobic conditions,3 and I believe that it is to the abnormal activity of such bacteria that the absence of colour is due to a considerable extent in such cases.
It is obvious from these considerations that mere inspection of the stools is not a reliable guide as to the amount of bile pigment that is reaching the intestine, and for purposes of diagnosis this is most important to determine. Hydrobilirubin gives the same chemical reactions as the urinary pigment urobilin, with which it is closely allied, and it is only by applying these chemical tests that the presence of complete biliary obstruction can be determined with certainty. The test I usually employ is the production of a green fluorescence when an acid-alcohol extract of the faeces is neutralized and mixed with an alcoholic solution of zinc acetate.4
ISee " The Pancreas: Its Surgery and Pathology," 1908, p. 226. " 1908 " , p. 227. 4Ibid., 1908 A more or less m-arked reaction for hydrobilirubin was obtained in all my cases, except 22 of malignant disease of the pancreas, and 1 of cancer of the common bile-duct, even when the faeces was quite white to the naked eye. In those where there was biliary obstruction from gall-stones, the intensity of the reaction varied with the degree of jaundice, but traces at least were found in every one, and in all but 10 a fairly well marked reaction was obtained, showing that rarely, if ever, does impaction of gall-stones in the common bile-duct produce absolute blocking. On the other hand, out of 38 cases of cancer of the pancreas complete obstruction of the duct was met with in 22, traces of hydrobilirubin were found in 13, and in 3 only was a well-marked reaction obtained, and in these 3 the growth was situated in the tail or body of the gland. As a rule, malignant disease of the common bile-duct and gall-bladder does not produce the complete blocking of the bile flow usually associated with cancer of the head of the pancreas, probably because the growth in these cases is of a soft character, and allows a certain amount of bile to percolate through it. Out of 7 cases of growth of the common duct a well-marked reaction for hydrobilirubin was obtained in 2, traces in 4, and no reaction in 1. Six cases of growth of the gall-bladder showed a well-marked reaction in 4, and traces in 2.
BLOOD.
In the last few years considerable attention has been devoted to the examination of the fteces for occult blood, that is to say, for traces of blood too small to be recognized by other than chemical means, and for this purpose the guaiac, aloin, and benzidine tests have been chiefly employed. The guaiac and aloin tests are about equal in sensitiveness, both responding to dilutions of 1 to 25,000, and are useful as controls for the simipler and nmore sensitive benzidine test, which reacts with 1 part to 200,000 of blood. In carrying out these tests it is im-portant that the correct procedure should be adopted, and that disturbing factors such as a diet rich in meat, iron salts, oxidizing ferments, whether animal or vegetable, potassium iodide, &c., should be excluded. If the benzidine test is negative, it may be concluded that no blood is present, and it is not necessary to proceed further, but if it is positive it is advisable that the result should be controlled by the aloin or guaiac test. If these are also positive the presence of occult blood is indicated, but if, on the other hand, they are negative, the presence of occult blood should be regarded as doubtful, and a further examination be made on a future occasion.
Hence a positive benziditie test shows nothing unless corroborated bv one or both of the other tests, but a negative benzidine test is proof positive of the absence of occult blood.' I have examined 579 specimens of faeces with these tests, and obtained evidence of the presence of blood in 89. It has been said that occult blood is found in the faeces constantly in malignant disease of the gastro-intestinal tract, whereas in simple ulceration it is only met with at intervals. My experience would tend to confirm this, for out of 25 cases of malignant disease of the intestine I found it in 22; in 23 of growth of the stomach it was present in 18; but in 21 cases of duodenal ulcer a positive result was only obtained in 5, and in 16 cases of ulcer of the stomach in 5. In several of the latter a series of five or six examinations on succeeding days was miade before a trace of blood was found. Cancer of the pancreas is very frequently associated with the presence of occult blood in the stools. In 25 of my 38 cases a positive result was obtained. The haemorrhagic tendency that is known to be present in chronic pancreatitis is sometimes shown by the presence of blood in the faeces, and in advanced cases serious haemorrhage may take place from the intestinal and other mucous membranes. In two of my cases such haemorrhage was the cause of death. This heemorrhagic tendency is the probable explanation of the positive reaction for blood given by the stools of the two cases of chronic pancreatitis associated with jaundice, and the presence of gall-stones in the common duct, and the 4 cases of pancreatitis in which there was no biliary obstruction. I was able to detect blood in the faeces of 4 out of the 7 cases of malignant disease of the gallbladder, and in 2 out of the 6 cases of growth of the common duct that I have examined. The blood found in the cases of arteriosclerosis and heart disease was due, in one instance, to small ulcers at the cardiac end of the cesophagus, and in the other was probably the result of venous congestion and back pressure.
PANCREATIC INSUJFFICIENCy TESTS.
Early in the year 1908 Schlecht2 described a method of estimating the functional activity of the pancreas, based upon the observation ' Goodman, -Amer. Journ. of M41ed. Sci., Philad., 1907, cxxxiv, p. 506. of Muller,1 that it was possible to detect the presence of trypsin in the faces by its action on a serunm plate. I have employed this test in a nunmber of cases and have found that on the whole it is satisfactory, but the necessity for using a serum plate is a drawback, and it is not always easy to determine the amount of change that has taken place. I have, therefore, been using lately a mnodification introduced by Gross,2 in which these difficulties do not occur. Gross's test is based upon the fact that pure casein, which is readily soluble in an alkali, is promptly precipitated by acetic acid from such a solution, in contrast to its digestion products. With the solutions and proportion given in the original paper, casein digestion is generally complete, at body temperature, in eight to fifteen hours, but it is sometimes longer, and a normal limit of thirty hours has been set. I have employed this test in about 60 cases of suspected pancreatic disease, and find it a useful additional aid in diagnosis. In 2 cases of cancer of the pancreas the precipitate with acetic acid at the end of thirty hours' incubation was as dense as that given by a control specimen that had not been incubated, and in 2 cases of diabetes very little digestion appeared to have taken place in the same time. In 5 cases of stone in the common duct, with pancreatitis and jaundice, a fairly well marked precipitate was obtained at the end of thirty hours, but it was not as dense as in the cancer and diabetes cases. On the other hand, several cases of catarrhal pancreatitis, with intestinal catarrh, appeared to produce abnormally rapid digestion, for no precipitate could be obtained after six hours' incubation. In 3 cases of diabetes, and in a number of patients suffering from diseases not apparently involving the pancreas, casein digestion was complete within the limit of time regarded as normal.
More recently Heiberg' has* introduced a modification of Gross's test, in which a series of progressive dilutions of the faecal extract are incubated for a fixed time of ten hours, with the same quantity of casein solution. This method has the merit of shortening the time of the examination, and also enables the various samples to be examined together and compared. I have made use of this test, along with Gross's method, in the last 30 specimens that I have investigated, and I find that the results compare very well. For the Archivf. klin. Mlled., Leipz., 1908 , xcii, p. 199. Deuttsch. med. WVochenschr., 1909 reasons I have mentioned I think that Heiberg's method is to be preferred.
It must be remembered that these tests only indicate very gross changes in the digestive functions of the pancreas, and so are only of limited value when taken alone, but when considered in conjunction with other methods of examining the fwces and urine they certainly assist one in arriving at a more reliable opinion as to the condition of the gland.
BACTERIOLOGICAL.
In spite of the work of a large number of observers the bacteriological examination of the faeces, as an aid to diagnosis, is as yet in its infancy. In certain diseases it can no doubt be carried out with advantage, but the methods are too complicated and lengthy for routine work. The labours of Herter, Kendall, and others give promise that in the future they may be sufficiently simplified for a bacteriological examination to form part of the investigation of the fmeces in all cases of gastro-intestinal disease. At present the most helpful and generally applicable method is the examination of cover-glass preparations, treated with Gram's stain. By the use of Gram's method one may obtain information as to the presence or absence of certain types of bacteria in the digestive tract, and, after one has had some experience, form an opinion as to whether spore-bearing organisms and vegetative anaerobic types are present in excessive numbers. Such microscopical appearances cannot be regarded as positive evidence of the identity of the dominant bacteria present in the intestine, but they may aid in forming conclusions that are valuable on account of their high degree of probability, and serve to confirm a diagnosis of intestinal disease arrived at by other methods. It is, however, essential that examinations of this nature should be based upon a thorough acquaintance with the appearance of the normal feces, and that the variations brought about by differences in diet should be remembered.
I take this opportunity of thanking those who have kindly sent me the cases on which this paper is based, and for their replies to my inquiries concerning their course and the ultimate diagnosis.^ DISCUSSION.
The PRESIDENT (Dr. Mitchell Bruce) said he was sure that all present would join in thanking Dr. Cammidge for his two papers, and in an expression of admiration of the work which they contained. One could not help being struck, not only by the amount of work actually done by him, but by the variety of circumstances under which that work had been accomplished. The number of individual facts and the wealth of material presented made it somewhat difficult to discuss the work, and no one present could draw upon anything like the same number of cases. Still, the Section would be glad to hear from those who had used the method.
Dr. ROLLESTON wished to re-echo the President's admiration of the amount of work which Dr. Cammidge had devoted to the tests during the last ten years. He (the speaker) could not say anything with regard to the chemical questions involved in these tests, but he could testify to the value of the Cammidge tests in establishing the diagnosis in cases in which this might not be possible by ordinary clinical methods. Though it might be easy to distinguish between ordinary characteristic cases of stone in the common duct and those in which the jaundice was due to malignant disease, in which operation was not desirable, yet there were a number of cases in which the clinical manifestations so departed from the normal, or were so confused, that it was impossible to decide with certainty whether a case of jaundice was due to gall-stones, to a growth in the head of the pancreas, to carcinoma of the common bile-duct, or to a growth in the portal fissure. He had seen cases in which Cammidge's tests bad shown that a jaundice which had come on gradually, without pain, and was deep, and therefore resembled the jaundice caused by malignant disease, was really due to a stone in the common duct. In such cases a positive reaction of Cammidge's tests, pointing to stone in the common duct, bad justified an exploratory operation, which had proved eminently successful. Another point of interest was the frequency with which a pancreatic reaction occurred in cases in which it was not suspected clinically cases, for example, in which there was no jaundice, and in which the symptoms did not suggest that there was anything the matter with the biliary apparatus. Some of the cases he had seen had been in doctors of middle age who had had gastro-intestinal disturbance, shown by colicky pain, precipitate and explosive diarrhcea, and often by extremely offensive motions. In these cases the infection had probably spread from the intestine to the pancreas.
It did not follow that because there was a positive pancreatic reaction the operation for the relief of pancreatitis-namely, draining the gall-bladdershould be performed in these cases. He had seen cases in which Cammidge's tests pointed to the presence of pancreatitis, in which operation was suggested though not carried out, and in which the patient eventually recovered. He did not for a moment suggest that Dr. Cammidge considered that all cases with a positive pancreatic reaction should be operated upon.
Dr. MCCULLOCH wislhed to join in thanking Dr. Cammidge for his paper. One matter apropos of this subject which he had not touched upon had been the mechanisms in connexion with the gall-bladder and pancreas, on which subject there was a surgical address delivered at the seventy-third annual meeting of the British Medical Association, at Leicester, by Mr. C. J. Bond. It was entitled " On Ascending Currents in the Mucous Canals and Gland Ducts, and their Influence on Infection: A Study in Surgical Pathology.")1 Mr. Bond referred to the upper intestinal tract in particular. His experiments were made by means of indigo given in cachets and were convincing. The indigo passed the small intestine without being taken up by any reverse current in those ducts, the common bile-duct, and the pancreatic duct, except when a fistulous condition existed from any cause, or there was a plug of mucus in one or other ducts causing a reverse current in those ducts, such currents carrying with them micro-organisms or vegetable matter, such as cellulose, which he suggested went to form condensation nuclei for the subsequent formation of gall-stones.
Dr. HERTZ desired to inquire why Dr. Cammidge did not order some special diet, such as that of Adolf Schmidt, before making his analysis of the faeces. He would have thought that with so many possible varieties of diet the tests would lose much of their value. With regard to the cases of catarrhal jaundice, he asked whether the cases in which reaction was negative were those in which recovery took place most rapidly. He supposed that when a case of jaundice was so severe that it required operation, as it had done in several of Dr. Cammidge's patients, most people would hardly be inclined to include it as a case of catarrhal jaundice. His own impression would have been that the mild cases of jaundice commonly referred to as catarrhal were more likely due to catarrh of the duodenum than an ascending affection of the pancreas, and that the latter occurred only in more severe cases, including those in which the question of operation might possibly be discussed.
Dr. CAMMIDGE, in reply, expressed his gratification to those who had spoken. The work had occupied him constantly during the last ten years, and had been carried out in the face of many difficulties and much adverse criticism, which, on the whole, was salutary, as it prevented one from falling back into a slothful state of mind. In the paper he had included a list of all the contributions he could find dealing with pancreatic reaction, and the work of most other observers seemed to have largely coincided with his own. Dr. Chalmers Watson had written in the British Medical Journal that he regarded the so-called pancreatic reaction as a complicated process, which it required some experience to carry out satisfactorily. There were certainly many details which, if not carefully attended to, interfered with the success of the test as a diagnostic measure. There was nothing more difficult than to write out a description of a chemical process in such a way that no one who attempted to do it could possibly make a mistake. In three recent publications which had given a description of the method of carrying out the pancreatic reaction there was a mistake which would lead to the vitiation of the result. One gentleman said the urine must be boiled for ten seconds, whereas it should be ten minutes; another said hydrochloric acid of a specific gravity of 1P19 must be used, but it should be 1P16; a third advised the use of lead acetate instead of tribasic lead acetate, which is a very different thing. One doctor told him that at the laboratory where he was working they got a positive reaction in every urine they examined. He (Dr. Cammidge) replied that he got many negatives, and he would like to see how it was done. He did so, and found that each specimen was measured in the same measure glass without washing it out, so that it carried through some of the unhydrolysed urine, and the glycuronic acid was not therefore completely precipitated out by the tribasic acids; consequently a positive reaction was obtained every time. It was advisable that the test should be carried out by someone who had had a proper training in exact chemical methods. With regard to Dr. Rolleston's remark about malignant disease of the pancreas and stone in the common duct, it was to distinguish those conditions that the work was originated. The test had not (luite turned out in that respect as had been hoped, and it was only by taking the pancreatic reaction and the results of a quantitative analysis of the feces together that one could arrive at a correct diagnosis. The only condition which could not be readily differentiated was malignant disease of the ampulla from stone in the common duct. But of the former he had had only three cases in ten years. Two months ago he had a case which was diagnosed by a surgeon as malignant disease in the head of the pancreas in the early stage.
The patient was deeply jaundiced, and he (Dr. Cammidge) thought it was pancreatitis due to stone in the common duct. Operation showed there was obstruction to the common duct, but that it was due to a growth in the ampulla, which was producing the same effect as a stone. Dr. Rolleston had said that many doctors suffered from indigestion of sorts. He (the speaker) scarcely passed a week without seeing two or three medical men about troubles of digestion, and the history was nearly always the same-they had a busy practice, they bolted their food, and perhaps often had to rush off in the middle of a meal. They generally started with symptoms of hyperchlorhydria, followed by distension of the intestine, with alternating constipation and diarrhoea, and the symptoms of intestinal indigestion. They had, in fact, a catarrhal condition spreading all the way through the gastro-intestinal tract which involved the pancreas and its ducts, and often also the bile-ducts, as a result of irregularity of meals. The imperfect digestion was primarily gastric and intestinal, but it was intensified and eventually kept up by the pancreatic changes that followed. It was such a regular story that he could generally tell the patient beforehand what his history would be. In old-standing cases there was sometimes glycosuria, and this was the great danger. He did not give any special diet before analysing the feeces, as he thought it a mistake. When making an analysis of the feces, one wanted to know what the patient's intestine and stomach could do with the food he was in the habit of taking-not what he could do with some abnormal and often distasteful mixture such as the average test meal. If one gave the patient a mixed diet of ordinary foods, satisfactory conclusions could be arrived t, particularly since it was not usually the total amount of fat which was the important thing, but the way in which the cleavage of fats was carried out. With regard to catarrhal jaundice, most people called a condition by that name when they did not know what else to call it. If a patient had jaundice, and had not pain suggestive of gall-stones, or symptoms suggesting malignant disease, it was called catarrhal jaundice, and those were the cases he included in his paper. The majority of these cases he had not seen personally, and only made an analysis of specimens sent for his opinion. Three or four months afterwards, however, he always wrote asking for a form to be filled up saying what the symptoms were subsequent to his investigations, and what the final diagnosis was. In the cases of which he had personal cognizance the pancreatic reaction was not usually given where the jaundice quickly cleared up. Where the jaundice persisted for some time there was a pancreatic reaction, and where the pancreatic reaction persisted the jaundice persisted too. Those were the cases where it was often advisable to suggest operation to allay the inflammation at the head of the pancreas. He thought that to operate in every case of pancreatitis was unnecessary. There were only a few cases in which operations were required, and those were cases which could be easily differentiated by clinical symptoms and analytical methods.
